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[57] Abstract: 




PURPOSE: To perfectly seal a gas passage from another gas passage, by forming on 
one surface, by the use of a press, a whole peripheral part and a manifold seal 
structure having a metallic upright seal structure. 

CONSTITUTION: A separator plate 40, electrodes 26, 27, current collecting bodies 28, 
29, and an electrolyte extend as far as a cell circumferential part, and a wet 
seal is formed on both surfaces of the plate 40. The plate 40, the electrodes 26, 
27, the current collecting bodies 28, 29, and the electrolyte tile 20 are each 
equipped with manifold holes 24 for fuel and manifold holes 25 for oxidant in 
corresponding positions. The oxidant manifold holes 25 are sealed by the oxidation 
manifold wet seals 45. Meanwhile, the fuel manifold holes 24 are sealed by the fuel 
manifold wet seals 45, and these seals 45 cause a fuel stream to flow only into an 
anode chamber and to flow out of the anode chamber. These seals 45 form a twofold 
wet seal. 
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««tB-r 5 a 1 1 mmx-mm u y- k©« 
M»»W5rr y - k t * y- K t ©isn?a* 

i-ffi-f 6 B i: / - K k © ffl t7 / - K^£JlM U 
^ogttr^v-yHK©* y- KtB-f 5R*Mi©B 

-y - fcffi-f 5 B t <Dm fc* y- K£«rJ&£?- 3Hrfe^ 

try- KS r±»f#x StH^srtas-et 
5J;5ic^sa^^-r*3i9, ^Lr^y-K^ii^- 

3 fttv a k«s y y y c*s^x, 

S*#KtS-lr^i/-^-ffi^«^m?tti^ ? -yy<r>m 
1?^-y-|£©#B±T^tt$f?©^ 1 -f 

y v \ is-^Zmtit, LTV ¥ b S 
^ y i «$ce>£?iJ $ fife*:** U 

^i^-^-eott^tt, mm,®.*? y ? zmLxm&i- 
ftrx® i v^«*jmwfe/< t^-y ~fe/«»K<7^ 

T?$«8?ff©ft) 1 -I" ^*«©*I£g«£*3 «fc 5 KJE 
A- K^aiy h '^-Affil^ftaSVtttfftrs*^ K© 

* 2 ©ia t ft* y - t © n -e^-fe /< y 

©BiK^-C^v-yv b#*£*ii£*;5 J; 5 \Ct£ 

£t»»sm* y y y *(Dm&mmMmmKRuwi& 

[ff*il2] tl^^y^oJgS®t^i/-?-« 
locD-fe/N-V— y-/y ^-ffittRT/- K£<D0E 



MtU fg2©-fe^w-y-/y*— r-«Hft*y 
- F^©S-tr/^-y-«icffi1-5gi©^ y- Kt-B 
t5B©f«S:tL; 2ft©^-fer^w-y-/y *~ r 

tf<fc 5i-g£\ £f.lk£;ft/C*5!9 ;gOE&^*AKy^ 

hv— /v*itff%ii5«ic©^^S^^tx^- 

y s-Y-^^b^trtSv^*^ 
K-r s <t 5 (- * o r v * a ii*if 2 tiB«©B^«?i!i^ y 
-yy, 

[»*S4] R-fe^w-y-fet^-fe^u— y-/y 
^— tg* s ff 5^)0. oi o~o. oso-fyf©/ 

Mxy y y 0 

[ffl*® 5 ] R-fe^ u— y hs t k-y-/ y 
i/~-/vmmm*m&<Dm 1 o©s±ic^4^a c * y 

h 'y-ji-^m-rz i. o l:iiSo^i/^Mft: ( s h a 
Ping) %^hX&<0, t LTTO©ft©B±iC, ^ 
«©Rffi©ffiiC*j-LTB5t$^fc^®SJSlffiy^y h>> 
-ASr^-t-Sy'U'^figffiStufc^-h^JS^fl!: (s 
h a p e) Sr-g-Az-C^S^ »#^4 lCfB«©M«?&* 

y-yy 0 

*A Ky^y h^-/vSr^-T5 J; 5 
SLft:*-g-AyT?^ t) , * U-CR*g©m©ffi±lc, 

a.t-^s^ ft*^ 5 !ci2«©»4m?fi^y y y 0 

7 ] is y *— ?-mcm 5~«iioi©ig 

3 (cfa^w^wm^ y y ^ „ 

[l»*3S8] mIfflir^u-y-S:Wir^u-y-/ / y 
*-7-0/U-h^, DO. 0 10-HKlO. 0 5 0^ 

ictzMcomMmmxy-yy-c, 

5t^. flfhE-fc^ L—y-ru- f-co 1 ocoB hir.i5i^-c 

sfna-fe/^-y-y°w-h©Bufeio©B±©tfiE#fi: 

-y --y u-- h «:/ u- 7. A tifciMM-f^. tLTttB 
ir/^u-y-yu- h©^©B±ic*3v^TmriB-fe^ v- 
y-yu- b©ttifB#,©Bt@^$^fcfffiB#g^tifc 
iaay^y v^~^^\^x\^-fv^MzM.M) 
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is—juffifefc, tfflB-fe^u-^— yu— h© 1 o©jfjJh 

iifev^rttitB-tr^^ u-?—yu— h ©tufa 1 o©b±© 

^LTllMEir/^-*-:yV-b©ffi©B±C*5 

3 / 4 i^-e* 5»*g i ^mm^mwrnm^ 9 v 

9, 

[Mf*« l 2 ] fiffir y - KKB Lfc«OimE*^ u 

ti& i s«©^Jir^sx(±ss$ttT^sti*3i i £ 

Eft©*******?*. 

1 3 ] MIBS^K^ i aig©@^ 
y*. 

[Ht*3 1 4 ] tfjEmdiK^r^* y 

h A,Tf£ 5 ft 1 tefBii©^!!** 9 v 9 . 

^©l^T'^feTOffim* * -y 9 \m 

9„ 

1 6 ] mflH¥ $tifc$ffl ^ ? h ^-A- 
-Cttrf2-fe/-« -7" b ©flfffB 1 •oco®±ogj|E# 

I— * -7 s h ©{^©ffiilC&V ^rSfrlB-fe^ y - 
DiyF ->-A £$J§? LTV ^ yV* £ Hfcfcfe©^ 
5&as, SfflB-fe^u— *-yV-l-©io©ffi±t;:*5ivc 

i 7 ] *«smas, Mtsr y - KXtWffi* 

limm 1 8 ] SfOjWSia^y h^feft D ; * 



Ko«0M*ft6jSt-*-©fiiJffi-egL^: LT^©# V- 

tfr y - k t * y - K t © ra-e-t ti e> ow* = y 

h p];S£#St Lr^co-ir^ l— y -;R©r y - K*fftffi 

t *©ry - k t ©rater y - vm&jeifrrzb&tt 

m&=L-y \><D%y-Y<D±s<u-9-Mfaffib(DfflK 

^©* y- mti**isy> vxxm&Rxfimma t% 

ffcgilLTV^ ;JIW1t»**s'*fc:13VvC 

«fl?5C, ry-K. ^y-K^-fe^i^-^-se, « 

* y y ©Jl&liBt * TMft LT& 19 . 
-fcv^-y-Kfi, ^^©jaH^frtfcfco-C^Bfc 

©a^# r-e^j w j; v) 'pt^mnmM'X./nM 

S#«, ry-K *y-KXU5-fe^w-^-ffi«:-tix 
■ts<U—9-&<D*tlt}<Ds-<~'&U—i/a^\^ ±/<U 

a»a^#T-cjs 1 j; «9 ^*v->*i©a»st 

/W#«?=cy h >y-;t-^Jggg LT, Sm^. 9 v 9 
VT3i4-rSli^©^=*-^h\ ^Olftv=*-/i/ 

©B±©— ffi©-^^*-^ K b 7 y - FitnRCW 
^JlSi&^x.S^W, &r/^©S&-7-*-^F>>^ 

©BU©-|i©-7-*-/i-Ki*y- K^t©^C^df-^ 

m*m 1 9 ] 1 s fa^©*»m«ix ^ y 9 k 
fcv t. 9 v 9 ittmm^ti b © ^ WJ ffi t*5^t 

9, 

2 0 ] ffjjiJl 1 9 !H«©M*?&^ 9v9\z 
th&-m±;< U-9-/V *— J; rj ^ $ ti 

fc^i®:© y ; yfm&w&zitxte >> > ztit>o± 

y<u-9-/D *-7-S©-JH7/-KS(D-ol; 

Kg© — 9— s©*y-K*fr^iffi 
©im^^t. i-.jE-oco-fe/< l— y -/ y 
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ALT*;*?, IST^^K^yF^i-iMI 

^r^s^tttfgssawmw^-TF-^F^by 

K^©3Stfbk*^:*f 
x, W± 5 Wt»^?-^»#!) 
h ~©K/S#J#*£.U^ft y *— ^-a- y 

h ©S5£ftrtl?-7=#— A-Fv^xAfc 

tit *n 2 i ] 2 o ta*©^^«m^ * y * k: 

ffifil&O. Olo~fio. 0 5 0-f ^J?©7V.x;J)pi 
^Mt-fcSM-li^ * y 

[fjt*If 2 2 ] 1#*IS 2 0 fSlK^f-fftfttX * y * iC 

y F^-^iitt, ^©S©*©-*-©ffi±i;:Buf2®ffi 

rt»a»&fc 5 , z Lxz<Dm<Dm%(Dm\c)o^xmm 

2 3 ] If 2 2 Rifc©$^«?t!l* * y * C 
F?;= y h *s-fl'*M&t%> ± 5 «<oy^ 

*y?0 

[»*52 5] -fe^u-^-^u-hasjKio. 0 10 
-mo. 0 5 O^V^Off^OjPflE^JR^U-h-CfcS 

1 8 ©M-ltm* * y 
[«*S2 6] ±/n1/-^-7*U- (>©lo©ffi±© 

h ©iPEE^MW 1 *b ft 9 , ioilKgE-tr^U-y--:/ 
ffM-fSltlO. 0 10-ifiO. 0 5 0^^©JS£©;bP 
[ffsRil2 7] y-^y h^-/v©rti^i/4~*t)3 

^-ea>5»*si 8©wm*^^y^ 0 

[11**12 8] ±fBT/-FfcffiLfc«©-fe^u-y- 



-:/u-MS=y^:fc£I«a^ftS3P±!3^;Sft 
fcAJR-C»SISfcli««SiifcHI*3Bl 8 ©KM** 

[ft 2 9 ] mm&sfrt *>&#/m#mtwk 

^**»e>45»*«l 8 

[»*«3 o ] «»«asr/>* y ^m^^^mm^ 
h ft 1 8 (omfmn,^ 

[»*3I3 l ] WMK&X-tf*— h^-y*3i:t>v 
h y v v * r-^cjg-eiM*^ ^ y ^ taa^&sti 

-CV^fi*3S3 0©»4mifex^y^ o 
[»*?3 2] tAV?-7 , lA- h©lo©Ig±© 

Y<di o©ffi±Ti3\ int^u— TV- h©± 
tai -ocoS±ic^SSLfcJSffl©-7=*-^F^^y f- 

j5*s!^p>fti3. m-ts*u—?~--7u~h<Dm<Dffi±x' 

ftfc±82M;6 L7UgH©^=tf;-A F y^ y h 
-7'V- h ©±!E 1 -o©S±©!^®S Lfc-^-*~/i- F 
©E±-C-il, im-S: tfc^-^-^F^^y h->-/vSr 
5>ft*K feiO^-fe^w— ^-^u— h©ffii©ffi±-T? 

m^M. 3 3 ] IfHilgtWiSx ^ y 9 (DM 

i Xf* V - K*» b ft 5 Jimiltta- - y h FS f - ^T-fe 

©, ^lc^^^©J^a^ft:©«-B^eM0«5{i¥ft 
jga©^^y b->-/Mif3t£%U ±Efe©-t\ ±IB 

©S?iJLfc#?LSr*L, gt/^-^-7'l/-hOfa 

—V—zfv— h©#ffi^^MU ? 51i¥ftlSlja©'>^y h 

>v Vt±M±^~- f— -fu~ h(D 1 o©H±©7 
/ - F^ ■y t © M K gfta § * 5 iJMf *3 i 
^4r±|aMSLfc-v=*-^F^^y hi/-/w*5tSra 
LTfe5 ia©±iE-r^*-^Ft±IE-fe^l^-^-7' 
u~ hwffioffiiro^y-F^^^-iroffiiciifea^ 



[tt*g3 5 1 $t±m&tmmx'h%m*m 3 4©t 

o. oio-fjo. 0 5 0^yfT-fci), rfc*l/4~ 

^3/4-r^^t?fe5ff*IS3 4©i:/Ti?>'7*y-, ) 

[!t*ii 3 7 ] ft«se^±ter y - Vfr±.t&x v- 

K©'>&< it>-7ji±|E-fe^i/-^-7"w-ht<DM 

{cfesit*^ 3 4 rof-^r-b y 

[1**11 3 8 ] *«Sgfi^^^SMl^ * y * 

[?SW©PSi#:lPJi] 

[0 0 0 1] 

SMS** ^ s/ * & i t/rtgB-^-*-^ KSrW LIo 
rtS y 7*-A^fcW«i^^ ^ClU ZLX 
mzZVfrOxDT ;-Y/WM=<^? 9—/^'<\s-9 
-7v*-b/WM*i'9 9-/%v- Yfrhti^y-fT 

*T5<b©-c&5. rof-7 , r-trv7"y-i± N 7-tr>7* 
f--v t #it $*vc* * y * ©ss $ *fS](-iSo xia 

[0 0 0 2] 

^i^-hKio T^Pf S ftfc#1l?l!l©»©* 9 v 



T*3J;lJ 5 ft!^et^±^feC5 0 fi5 0 04^L7 0 0lC 

nmmfDmfmmm^mcio^xu, mmmm.rn.mm 
&mimtez>M^mmmx'hz 0 

[0 0 0 3] 

* * v 9 ©#«?t-WA 0 -T 5«*W**5 J; tfBMbtf* 
©fcft©. ^$#©!SfH£J:!3ito&T©^£. g 

tt*fc, y *- $ Ucfrfc*.3*fl:* 
mM^9y9<hxmW\^fx^ 

iiS. 

«©&#?] 

[0004] ffiSlwtc^tT-e^s*-^- Hfit* 
©.x^yytt, 8 hE#©¥ffi8f& ; £'t3iKJ 
6 o o Si.Jicomm^^-A^-civ^ ^©iSftffl^olBSft 
<D7.9y9\Z.$$\^X, W&fflm.. 

©*?fe*^l8U, ^{45>BifflS©liii*«^by 
y 9 7^<BT J — KffllJ t ©fsflicAti btu, t- tt 

5MBffi*ote*©ffitrft«»K-r h y v9wb y- 

[0005] «!i»«?i&©H*c*3v^»ws*t'rttfcr 
t fi, »4«?di^ ^ y y i» e.waW{c»KBrtB!5c^-r ^ 

5„ L^L^^b, 'S-mmoA^^^ttl^tt-^ti^© 

d— /v- Fttl;?fiy<^ y ^ ©^ffi±icy 7 h"CV* 
tt*UJ&e>ftv\, ilftJiyg- hSrjgftSfc*^, ^ 
jg-r = 7 ^ - K t mm* 9 y 9 t © M Sr^g: L 4 im 
tf>!te>«v\ ^-7-7*-/i'7 : >^y'{rii, m*,^^ 
^»t«tfioT*^^y hrtT'*-*^- h© 
KASWSrKJfcUT^^WI, vi7*-;i-FA=7t 
-iv VHxlry Y/m&* 9v9 ©#BCfcv ^+#& 
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7*->\yfj y^u^y-A^v >y<Dmnte. #m© 

^ ©« $ (i»o it is-jismmft-vx-tf**- y &m*t 
mmmMu zLxnmnw-mm&mim-r 

-n* k/t= 7*-^ /aa^ * v 9 m<D 

[0 0 0 6] 6 0 OnmM^tfzA'^Z y9x (ce 
11 stacks) J4;& 107^-h (3. 048^ 

-MO fc©ia5$K*9#5roT?, fl^n*-^ K 
(external m a n i f o 1 d s ) ©ffltt ( s 
t i f f ne s s) ;SSHjR3ft3ifc&tf^=*-A'K 
(cell stack) _htcjff£-f 5 

-fe/UT-feVT*!)- (cell ass emb 1 y) £-fe 
A^ftfMfefrtCMOilWjE, q*£SIMBlR (differ 

s) , 2SH^=*-^KfcttfflS*bS«-»© ! 8JS«:Si* 

[0 0 0 7] %*I4, fl*0*S«3!7-^-H|R»«}ft 
tt, (separatorplate) cD^tfiJl 

ffiin^-f— * Hy/ (spacer strip 

s ) ZWUfXt^-vY £ £ fcicifrAn 

&TJ*tt}-7=*-/V KSrffM Lt^fc, ?i5fi$»fll«,© 

f-/H»#©ata |n *s It a ft* & 
Ht, «T©*a#fFlcSS^$^TVN5 0 *awmS4, 
5 7 9, 7 8 8Wxyh i/-;VX Y 'J 

ffFff53, 7 2 3, 1 8 6^S4, ®#?«f§<W^:©JigB© 

L < (4^ -7^y ^ t oR|T?7FflH4Jaia V-/Kl:f1so xv> 
5r££iS^LTV>5 0 *H#fFm4, 1 6 0, 0 6 7 

* r «U<Ht*^U'-*-±^o^}gttimo«E# (de 
position), Xfezm^-ftiMc^mztilt* 
fifttW*r©j!!E*Sr»^U-CV>5. *HWffr»3, 8 6 
7 , 2 0 6ftt, ftfllfOSfpv MJ s/ 9 X £ «ffi©«» 
S?t&fuJlHM£ ©KtcfcttS 91 y b y-/i^^ L 
T^5„ 3Kffl#?Fig4, 7 6 1, 3 4 8ttt, 

mrn^nm. u-mz 4 o l 
^■etuwurr *r*:Sr«^L,-cv^. *s#fFjg4, 3 

2 9, 4 0 3ftt, mMfribftWMMKM®^<D®WHc 



*«^L-CV^S„ 3KH#fflg3, 5 1 4, 3 3 3-^ii, 
#V nT/w 5 = -7 A © /WS * y h fcffl V \fci$iIi!R 

s/ ? t *s it 5 F*g «*f £ ^ -y ^ y h (Dffi m © v'-^Sr 

[0 0 0 8] y>fm&nm (K)15 0W^L2 2 0 

KWf4Ji3ia©*B7L©k'fr:^^ ^T^/XiiSft^-f SifT- 
^&C^£tc4oTfr5::£;as*II#fr1g4, 7 8 1, 
7 2 7^C, £ft£mf»tt (substrate p 
late edge) WW&S^RI (inter 

s t i t i a 1 spaces) SrKtfS n £ (C J: ot 
fi= 5 r. £ ^[Sj^fFjg 4 , 7 8 6, 5 6 8-t*3it>'B 
4, 8 2 4, 7 3 9*fc, **X«h4fcS£iVCV*5. fl 
^©^©^§15-7 = *-^^ ( i n t e r n a 1 
manifolding) i^^xm^MMW (low 
temperature electrolytic 
cells) (rio^-C[t:rE1-5^-/^t)«^©f i >S3^© 
fm.mx.it, *H#fr!g4, 2 5 9, 3 8 9^-iC^ 
$tLTV^HSt^fgttlt»©^yx h7 7;vtnif 
#HWrHS3, 0 1 2, 0 8 6f 

^fF^3, 5 8 9, 9 4 l-^IC^^ti-CV^ "O" !J 

[0 0 0 9] *H4#¥Fi?4, 5 10, 2 1 3-^(4, ffl& 
a-> (a c t i v e p o r t i on) £ 

©•JffiA/TJV^S h7^Va >'7U-A (t r a n s i 

t i on f r ame) iC 4 oTiS* ©8^©^^. 3 y 
a?- h-^y r- (g a s c omp a r tme n t) \ZjKt 

Kfiir/^U-^— t,^j»1t«l©m»Jf^'f/l' (e 1 ec 
trolyte t i 1 e ) ^JTilLfcl^ £ fc*sj*L 

T?*S«>te*ft»S: i KS?t v^<o^©3jiSz:L.fciili« 
W^fctV^. *B#^|g4, 7 0 8, 9 1 6-SI- 
tt, hMm?til(cSi-t'5*»©F*3gB^- 
y^^dr-y^y bw^gfi-v^^-^xV 

*3^-ctt, M«a*^©*ifsf-?=*-/uK^fla^©«m© c ) :i 

AgE^AO 5 ^*^^ 5 WMf £ -fe^ i^- 9 -©^Tii 

Y<om^mammn (e d g e wall area) 

fflf-T'XHaaStLfcHtWfcav^y Y4^f- Y (c 
onduit insert) (4* y— K^rRji L"CM 
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[ooio] fai$<D-?~*~-/vh'im, mmmttfam^ 

«ia3;K/CVvfc. »ffl©Cttib^-_*-,v K?LftE» 

■C* 5 , < t fc 1 o(0«ffiSriiii-r5 0 LA»L*# 

^Wilv^x;/ hv—y£$iSJ5M^ 
ilS§, #>©iitt}£-^?L, EKiK&ift(;:&±$*LfcB22 

9 «m©ffitefi«©#* b< 
Jj-^5o flflfctf, *H#fF4, 7 6 9, 2 9 8£r#J§£ 

[ooii] ft?H^=*-^K^©t£3)5©§^ 

fees?* h^^n*-^KM©jHiMWI, PlttSftttJt 
[0 0 12] LT#*ft^fe£ffl^fc#1§-, K 

LfcflSk, t£5fc©&SC»H»\ ^©fgttlM h^K^fi 

taS^P^tlTVa. ("Debelopment of Inter 
nal Reforming Catalysts for the Direct Fuel Cel 
1" , Michael Tar janyi, Lawrence Paetsch, Randolph Be 
rnard, Hossin Ghezel-Ayagh, 1985, Fuel Cell Seminer.T 
ucson, Ariz, May 19-22. 1985, pp. 177-181, „ 

[0013] it, m&fc»wmnM<D&M<Dm!K& 
r;- yw&o&m. mmtm#. %mm<n =t 5 *r 

/-KM©^-KS'^T-©Jg&, simui^s**? 
[0014] »m»7 ; - Ki^fWMo* 

5o *H#fF 3 , 2 6 6, 9 3 8 (CiiS^©*?!*^'! 

©m©r / - k^?> ©##* ^mm^mxmmR 
mica <o mm&w Lxmm^m^±m u 
■f <d% 2 ©r j- Kitit. » 2 onwBtor;- 
Ki=©##* tt*m©^-eM^fi^ms^t# u 
7kmz±mu iag*©B3©BS*?tti©ry-K^t 

*Stb5 0 5feK^tKtemSJStt^**©^T'fii3 



**f£^;t5„ 3fcS#fF4, 5 2 2, 8 9 4 "Cfl, S«! 
SHfc&t^iBa&jCi::,}:^ «^ft7k^#t|&fei©zK*- 

J; o x<k C Sf^/t^-Bjmttfc^oifcKfcffiffi 
£*i-c}3t>. W*?i©ry-KS--©^»«l&^^c 

[0 0 1 5] *H#fF3, 4 8 8, 2 2 6T?tt, 

mmh r j - ks/b ©w^bw tc*^ jp 
ttm^£iix\,^z> a z.zx\ &m$%mmm<Dft-&x* 

-Kirti;g<tHt§5„ £fc, ^©jMfctfy-m, 
»4*m^?>©^fif4*^^©7tfe©«&as^^ 

^Jf-t-SWi-it^tffiffii-S,, *ffl#fF4, 7 0 2, 9 

7 3 -m. mi^mammm ©217;- Kfliitas 

[0 0 16] 

H»*Ht»* * y y ©ftffl (cii1-5 0 a(c3SW©56 

mmicii-r^o -)KWfrii«s©M«*¥&©s*-^ 

*5J:U«* y- F\ T J - K©^«J±tcSEL*sJ;t/* y- 
K©R*j-flJ±(cgci"5 SAf 5> Wct>t o©«?&© 
r / - K K^-f stftSto* y- KtoMotiWtt 
toft. LX#Mfc<DXiM try- K©B]KT / - K»»8r 

5„ ^^©^mm^^s/^-T?^ t»f, IKS, « 

aas**sj;t«>ii6tR«:*5iiii«o^**i-a c t^r- 
ais©¥ffi/!i>b#tK-c#^itis©7^-Y x±w*m^a 
^-il^ *y-Kft«Sil43i?>'*y-K©f-7' 
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[0017] ^mmfeizt^ mmmkx.f>y>rfo\cmk 

7k JUtt (hydrocarbonaceous) WMj$t 5 tz * 

9&£ J: 5 i y ? * ©BrSi-5>&*P 

^hM»?7?©tfficm m«ft^b©w 

[0 0 18] «fe ^*^M*5j;t>*-lr^Lx-^ 

— -TV— -iSISt*^#lc<»^-*u-^ 3 > 

*3 J; UV* ffitt-f 5 $ "CM tF T ^ T , ± / < u 

(70 tt, Mv=*-/vKtt/^» 
y- ■ yV- h©-B±t*>Sr/-KSi©Wt^ 
U ^LT, ltffcv=*-;PK-'>-/i« 

5#y-Kg£©IB^#*e)££WilK:1-S, ::©flf3£ 
Id J; "9 , Ififi^ y y Ki&tj- 5 *teWS?fi©#* 
~, *5<fct*g-*a>b, ^SfcitM-^y'y h •#*© 

f St5 y *-? ^^M^lx5fc°5 ? u *L 

■c, ***«9at&*^*#y*>-s^a*»6)«m 
•^=/*-A-K^j£bft, TSE»ry-K^«tiiesix 

[00 19] *H6ortH± 

»«**y y 9 ©*&©#* l:«Litflt5¥g«i 

&*lt^s. ^sw^-h©^^ (=1**5^ 

^*«»U#B-f*^Ml|5^a!H:, V^»*S«*S8IPf* 
©{iio-cfll^.Ttiv^ ;:t- r-^#-A> K©jftj 
ir^5©ii, l*fctt^-tL«±©WAP*JfM1--5m 
l©fi, l&fcfe^tiU±<D&M$<DmmtmaXhZ> 
^2 ©a, l*fci4^£A±©^^vhAP-Cfe5 
Jg 3 ©», 1 £fc«^;ft4^±©€ffl^©^r>'y*>' h# 
fflO-e&5l4©a *LTl£fcf4^£Lh©50S# 



tt, %, jEJjM, &%M, *fciitt©ifX&gff 
m<Dj&*?±% J^Jbott iv\ *©J;5*^?L©#* 
(±^-©^?LiLTM-<P>ti/tv^^ gfS©^^^-gS 
tflWe^-5K:ttffljB*^CSff5 5. **©iStt««© 

fc, 9raic«cr, SJ6«filSS3ffSrilLT, *£&©!£© 

0. 2 5-T ^IftifcR^p^-^-^K©^^^ 
(MO ^1-5#-=?-*-^h-eH*tLfc-fe^u-^- 

[0 0 2 0] -0©»SLV^Jt^C*3V>-rtt, #?§w 
?&©^M^lciS^©§|5^t5 <t iVXii < laf^tfSKl * 

*vr*s9, tKlcfcot, #«Hg^ 4Mi«©*t*t-f5 
Sllfflau^^ *fc«mHi:©raic:, ^HlWJi-rs. 

affi*Lfci^AHK**Kttafc»K:, if© J: 5.4«3i 
Srfflv^tiv^ — ^©WUir/ — K«SE=» v-^^^J; 

iw/xii* y- K**s»iWR«>*«*ifCia 

[0 0 2 11 04 LV^||*^iC*3V^Ttt, v=*-;VK 

[0 0 2 2] *3SW«-o©#^«lKSrltS5r5^ 
i^?a*3j;OS«tt©^^m*, «^«»S^St*6*8i|5fS 

5o 

[0 0 2 3] *HK©«igi4*fe, Wti^^y^O 
x.5t>©-efc!K ^nictoTry— KS(C«D° a Rft:L 



y * ^^sp-rsfc^com^fb^K^^afcfi^ 

[0 0 2 4] #»BH&K**«SslSiff, #(i^WI»«a 

-t?^^W*#ffl-e»^-et 5„ #?M©^»*src n B a © 
ffiffltiot, TOmm^ * y * Wffi^-SE-C^^i^^ 

5 , * tern* >£?<{ xmmmmmx y y y ©^ v^-n, 

[0025] rtgR'J ?*— a«t#5^ 

ifcTVJ^ y y y y Sr«ffli-5mm 

[0 0 2 6] #3HK©#* LV^MiS^fc^Tii, ^ 
«-i;t=>f->y> bfiSS£FWv=*-^ KM-fc/^y 

5 0 5, 2 9 3-tlClH*^^5J:5i^-rc «t 

K t rtS»36:3g*8iS-fe/v^ y y if f -tTJlcfFHT 
$ftTV^*B#mtilgmo 7/5 1 7, 2 2 7^-icfa 

-A- Lfc-ir/-? U-^-y u- h ^« < (S^ii® 9 ttttfc 
£*vti">5„ ::©ffiIlifcJ;i9Plffiic!EiK£ftTv^fifi 
mmfr h fro x *5 9 , :W:±o r»itfp§®ffl^i£^ 

3&»«K:E«£ftT^5ffi«fc:}3Vvrra:. y^y 

I*. »Sav-A«i*rt«v=*-^ KfcHtri'-A'* 

[0 0 2 7] *%W\L 5ElkftU^=-*-^Vm$\-K^ 
*y y y icM-rs %©T?<fc5„ L^IIMitillc:^ 

m/gy-f/K mm, mm^isi.xf±^-^- 
©. ±^mmt^<Dmi\ctX'WM:-r^MiSMtwmx 

fe5„ ZtitboMMicZoX, -fev^-y-TV-h© 



MWi^cDX Vyt mm<DWt£frte <0 'Pti < 1-5 r. t \z J; 
otMt/W y y y ©r-fe y 19 tltgWi- 

-/ygS4rffM1-5©dW* U\ n©»v>f- hi'-A- 
tttt ^ u * v tr y x 4 - t w y m ^ ^ ^sij m L -cflS 
■f5t©-CfcSo 

[0 0 2 8] *%m<n®1fr-tefi'X? -y?ti^ &WM9<D 
-Ut LT§lffl _hfB©MTtti^ici "9PtW(c|E« 

5Sffi©^©^^-r^*-^K*-/^lS[tTt>J; 
i 1 , tm ' T <^\<'1 % N ■ ) 1 : h 5 i i -I f i < ' > BR h ( ~ h 5 

^-hi«»^©S*icJ;o-C, K^♦:t#ca»■CV^ 
5 0 ^=*-^K*-,utT/-Ki#y-KEii©fa 

iiaffiflStt, -fe/NU—^-yu- f-©ji3aSB(c#fi-t-s 

*i«««K*i»t6 J: 5 (cm^Mtir/^-^-yw- h 

[oo29] mmy^-v. mm-mj/K mmRvm 

^.&^tbffl ©«M5«J6^ ^ v 9 ©^S $ Kt>fco Tig 

Lxtm-f^^ V7*is-h%mi,xm®mmxy-y? 
^m^n. ^^xi&(D^mmtvxim-r?>mm<o^ 

[0 0 3 0] y*Hf8& Six, 

fc^r^Tfcti?., ^^v— -yy^tt, ^-fi©SMirtS:o« 
y y v y y ^~ $ >y^©s?.t 

Lv^g(c:^^&jiA-r5©tS1-5J;5i-, »i/y 
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©iSWdJFM^So 

ojkxf^tmf^- v 4 o itmrn^m^xmnx. v 
httr/-K2 6 tttjc^snrdsi), w;-k 

i o X7ik £ tvt ^ 5 ± 0 = * -A- K5L 2 4 id £ 

©fiffiidw, *y-F2 iWjm-f^- h4 o^btth. 
■CKIt&*i, &R13 9 Id J;?)*;* ft 5 J: 5 tdsf-^rv-yy 
h-r=#-/H»-?L2 5 irJietr*y-Kg^ffM-r 

5„ «#P«2 0.&tf#8SyV-h4 Ott, BiSSriy h 

4 6 it, mmm/ftm-? f-h**vh ^~mcx d v 

=*-;vK->-y>^MU »t/i/-l-4 0OK 
MffiJld&S 7 y - KXt/* V - KI^ffl»©g4 U ^ 
*ASrt75, inisit£?>7m(0#x>ry ht>i/-V ^?<o 

fc»u:«ffii*m\ x:»taa=j» Hi^iH&x-:/ 

[0032] *m<nm 1 (E?g&ii§^T?#a\h/0^j: 

ft, If?L 3 0 Sr*-f 5 ti y- K 2 7 W^«^B 2 8 CP 
IS**»*y-Kffi±(d*y-Fa»igg2 8fcp^u 

<it±s<u~t>~M4o<DTj~hiz.nwcz&x, mm 

*©Ty-K*d§??L3 lSrfrf*r/-K2 erom« 
S«2 6fc»&LTK«3ftT^S¥6fc-fc'*i'-*- 
fi-y-A-* h y s/y°Jilj22-y-/^5>4 3 &-£x.5 0 

[0033] t/^-^-fisw-zw h y ^/©e 
AIM, jgrid^iiT fe&< , -fe^u-*— -y—/io* h y y 

y°-y-A^4 3 tt^V-^->-;^4 40Ki 
tt, fB*»m©£^tt-5^IB!di^5<fc5idffM$ft 

*i±, isf£(£m©JMffltd#t;-c^5/$s, -fe^y-*- 

«©&± 9 J; 0 $ *t 5 9 ^ y h f-Ag|S#td 
h ^-/^^m-^y-jvu^ 4 3t4 4 0f»41i 



±"9 *>— A-flfitidJ; "5 , ig-^co-7-*-/uK©jSIIlic^ 
Kih-fSfcfeic, A£>g&#td*>v->-c, #7L 

-«©jaa©Jlffl i ftSK-^^-A K©#* coJ!5H©ir 
/N - u _^_ /t g rojSfffii - s ft± r, /v*|5^^ 

[0 0 3 4] tt, yo: y h ^-; V *jS^|g j; I, 

C#V>W, 15 0. 0 1 0-0. 0 5 0^>f, jJSL 
<i4$J0. 0 1 5-0. 0 2 5^ V^T-flfeMtlSdi 
^M*LV\ X, itti©JIB -5 5^*^(3 ^-f- 

»*L<iilt)0. 2 5 -0. 7 54>^X\ ftMy'V-y 

i -f y^«T© h v—/nt, k y 5/ ^ ^ 

yy->-««K-r hy y y^T-y^&^-«/w 

*ncoM^SW©iAv^^bidiSf&-e# 2><, 
[0035] fcmm.T--7&Ri^z> t%\zte, &m&T 

tSx-^jgH-fst, i^^x-y©)?:^ (dirt ml 

id-feA-£ t - h r y -f-T 5 M» t=.*-a K*-A 2 4 
^, FlJxJf L i A 1 0 2 P^-f5-y-AffiidtRj^o 

-»iKJt, ir A»£S^±# LXi%Mi&<nmmc 
ftofcfc*, *iSU8Stfitt#t?L«L i A i o 2 x-y^ 
t/«ffiidP^itz$^5, rt^-k/^^-yv-^fi, ^^fi 

SffiT-&3it£j6 5 0°C*-ey-/H4«^$tl,5 o -y-A 

^id&s^v^s-y- vm-tz. umtsntz.m.\t 
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[0 0 3 6] H 2 *l§f!0-®#fc«5^a^fi 

*m«?6^ * y y ©M-mm^-- y h <nmwAMmx*h 

•So @2ir*5^-r, 4 0ftt/U-^7'l/-K 27tt 
*y-H\ 2 8tt*y-KIlft, 2 0!it«f 1 2 6 
i47 / - K, 2 9 (47 7 - K*mttT*fc 5. ir^ 
^-F40, tl2 6W2 7, Mm^2 8RU2 

->-*»(Jt5, oi9, Iffi2 0i*y'-K2 7 
SW/X(4«m 2 8 <!;©fffl, ^L-C> f«f2 0i, 
TV- K2 6&t>**«#:2 9 fcWUBt&l/vt, )- 
©JSS^^^frfco-t?^;/ Fv—/V4 3^5FM$tb 
£„ JiliigE©?:^ bi/-vMfig4 3}±, ir^U-yy 
©ffi^b±*-S.t>'T*t#tK-CV^ 0 ^©^ 

-F40 < fS2 6&t>*2 7, 8&V2 9, 36 

m;lfif^^^2oi;ii, thfjx, Hj&rafl«fc 

Mv=*-/VK*-/1'2 4 fc^-yyVhffl-^.-* 

^Jg^©fifc©Jgtt-T?t>J;v\, H 2 ic^-f^*-^ 
W-M-ooHpaitiotPjils, Will -fe^ 

-^K^y F-y-;«4 6(4, t^u-?/i/-l- 
4 0©±#&trF#£fta>oT#u!'r^5„ *©&*, 

tt«ii:Sf*-f*rilcft!l, «$«A:^ax«grf3 
5o 438, JSSffl©**y hS^'O^fclflMHc, « 

[0 0 3 7] 0 2}C-#£<S$ix-C^5iI!3, Jh^v" 
y> h-v^sfc-A- K?L2 5 i4^->^v r-jSHifc* y- 

iCW^tf^yyV MS*!** K^baHft-fS 
^i/y>h-v=.*-/V'K?'3iS' hv^-^4 6ScJ;oT 

4 8^U 5 ^~>^^hPffilB0 4 8' £0i5<l;feiJ 1 r 

6 ij^^t;- Kiicxt±7 y~ Y^frb 
mtiz>e>%®mvx^z> a b*^~*-/vk?L2 

4 nmPr? YV^-y hi/—;V4 5X'y-/u£ 
*t, 5«Mtt^ry-KS (r^tts 



ry-K^&jfEU ^ffl7/-Kg|4WMFlP4 
7S.«S-PfflHn4 T ©ffi<ic<fot9, r©->-^4 

5 seax^:* y- K^txtt* y- KS^5>?ttts 

©SrlHliiLTl/^o Y^*-;l/K!)iy h~>-/K4xb 
U~- h 7= V7. £ axfc v— h &fWli£ t LT^ $ *x5 a*, 

h K7L2 4 t tf-af-i^v h-?- 

5©P^lcrm©^^y r-->— ^£^$-f 

[0 0 3 8] 5>««4 otts*Lv>«jawafi*Rt;^ 

|g(±M*L<!±^7t(-«<, B0. 0 10-0. 050 
^>^©J¥ £f£L<i4, J^3 0 . 0 15-0. 

o 2 s^y^roif^-r-feSo <r>w&*9 y^x-ix 

- K®i-=s"^^X(±fflSrffifflT't 5» r©=y-Jr/VX 
!±iii±^il«©)¥^©l 0%*^9sx Kb, 

»ojt-fc5 t M«iw^/3ooyy-x®^ry 

5©ir©-o©«ig^ffi^-t-2>o «ffilcBK46Lr^o 
^SS.y t ^*©i^*-S:-t-Srtt6KS-ttcB^rt©^^ 

5 t |W]Bf lc»ft»^tS* & ax 5 J: 5 ic^'x ^rtgB 

[0 0 3 9] »<^y>-^$axfc^^>-y°iHaS«, Amer 
ican Heat Reclaiming Corp. (1270Avenue New York 100 
20, NYXCiSfJfT^'Modern Designes For Effective 
Heat Transfer* J&OTranter Inc. (Wichita Falls, Texa 
s 76307) Superchanger Plate and Frame Heat 

Exchanger' X?n $ fi 5 *J£JftKf|f fciRJM S txT V ^ 5 „ 

raxb©^^tt-iS©^y*^^aifc^^yy hx 

-A2SLt/«©fi!i©tB±©^#:(oas§©Pfl-e-^ic*Vw 

bffife$axfcy i i/^^axfc^s^^£ffl-t?) 0 

*5?3, *R?fmm^^s'^»»KH[**^*>5:.5raa, ^y 

w © r. © ^ y y ©«® iritax « »fE^sax©s 
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[0040] ®*<Dt/<i — ?-7u—\~<Dmm\£&v?> 

ffl ifcglJCO-fe^ i^- * 7° V>— Y &7fi £ fix V ^ S„ 111 4 fc^ 
$ ixr V ^5 ir # 7° V- YXC (1 4 o ©H« ftDIM L 

/K Wx.fi 1 0 , 0 0 0 cm 2 -f?£ t>hm 3 4 X 5 7 i 

#5. EHKittlr/^-yyv- b 2 4 Oifi^^tiX^^ 
5o i©it, »«g&ffl©^=7*- /WKffl?L2 2 4 

-Srilil LfiH4««Sr*»f LT*m©£2 Lfc-r= y* 
— KS?L 2 2 4AI:|i]*5, ir^i^yy V ttir* 
> YW&%\-?~7jr-^Y*mi2 2 SSrililL-t-k^u- 

- F^-Yi^-trilii lysh^y^V h©*2 Lt^=-7 

- K*L< ft* y- K&0t/XJ±*o««KBt ©IW-C 

/w©^SritJhL-CV>5<, B4m ^ISffii^fcSTv: 
^fcttttlttta) ^^?^i:1lt^ 5*S£«© l 
o©^^$^-cv>5, •£©«!©£< ©j&tfc<*> 

[0 0 4 1 ] I3tlt E12l^$jLfc3.= y h-kA-Sr 
lifcWtlto^? y y ©UEfttMSI© l otfSjp $ ti>T 

-^/y7*-v7k-h4o' fc*y-K-t^u-^ 

~?7°U—Y4 0, #y— F2 7, *y-Wl/h3V 
yy-2 8, t«ff2 0, T/-F2 6Xt>*T/-F* 
H§£g 2 9 f±H 2 i^H LTfftE SJlfc t © tlB« LTV^ 

fcfc#xm-?=.7*~-/i>Y'miisoiz.mL,xtim 

5 1 fi, -fe^ U-y 7° U— h 4 0 ©-jRWfc (gen 
eral) m^m%<Dffi±Ki%VX*>*)&teLXmMWi2 

o tmm-rz>mmt<Dmxv^v Y^-^nm^L 

fe> S)S*'^M©^=7*-^FM?L©^#&^fcTV^ 

(± - « r. t liROE $ flX v > 5, .Rtt.^/-X ffl--'=.-7,4— 
F*-fL 5 0 ©E=Stt-fe/U©^^m©^ n n D © fc © t n c 



«5 l©¥b*ffi/4S-75'©fi!|-Cm#l£2 0£7Jy-F2 
7 Xtf/Xli* y- K*«Sit 28 t ©ffl-e&ttfc L N 

to, lififffi 20tr/-K26 K.u*/x»r y - f* 
Y^i/? * 2 9 k(DMxmm*L. KJStf*©^- 
7*—/vY*Woy^y Y~y—^%:lfM-f% 0 -fe^w- 

Sfc SiS^^wry-Ff-^y^-xtt^y-F^-vy 
'< — -lomA&fajkZti&o ry-Kt^i/-?/!)7 

V7"U- h40" [4, -fe/V-^7 P l^-h4 0^t 
foS^^V YW&mn4 8RV^i^y> YtK±m 

□ 4 8' t^s^-f, i-o, ^©^tLT, ry- 
■v-yx-zvY't hW&\.x^t£\^b^o&\z&\^x<D 

*3WSSJ£^BBP 5 3li, RJS^©V=:7^— ;VK 
50t57*- r-fty/<-4tHS*5. 
L-C, *y-Ft^l/-3'/57*-/7i/-F40' 

© T« (*> # tKT 1/ ^ *v = y *- ,v m 9 x 

y h ->-/wffl«4 5 ©@#ffi!ffi£«x.5 J; 5 i-gfc^ L 

T, ■£i<^ ! &T~7*~-;i'Y'2 4b})7*—?—3-v>' 

ffiv=7t-/l'K2 4i4#x.P>^-Cl/^iV\ SlS^^tt 
3tt s SlS^^=-7*— o irry- 
FtAV-^/ !) 7t-v-7'W- h 4 0' tTJy-K 
t^l/-^!)7t- -r-7°V—YA0' fcOUKJ&fcS 

tit v ^ 5 y y * — v - ^ ^ w^- 1 © w ^iiii $ * 5 , 

UWWi J Z^—97"V—YAQ' \£ZtlSb<D$C$£%M 
/V FSlCfro-CV^aS 

^ §BS.VgStt#^g|5 Hit y y * - 5 y 

^m©^y -yy ^ta* u>rai«sriiv^ 

T^S**-Ct>J;V\ IEK^Lfc©i:P«tLT, -tr 
u-y / y 7*-?-7i/- b SrBfiwrifl^Sr-c-c, 
^tjts-rsfiffi&vftSKttSrfliifc-fe^ 9 / y y^- 

— Y<Df-7-T±>7-V SrffMLTt 

[0042] mmmrn* y y y ^*a^ji**xfc^, jib 
©7^y h^-/vffl«try— F-ir/-?v-y-/y y^- 
-■7-S4 0' ©-r-<-c©y^s/ h^-A««tt*y- 
Kt^v-^-/!J7^-Y>-S4 o' *>e>#tl«5*fji6: 

—frteWft. u. i © ->-/wn -y-/i^g*§gr-©ii 
bixfc*|>:ffii:#'tt©fc*{c:, -7=*-/vFSr«4 0" 
HO' ©RBroSlfflKJ; *>JgfiJc£iT,5 y 
home's- ivt%>* PJfS©S^(c!±, !J7t-v- 

m&Bi&i-zw n y a. y h ->-/i«^ $ i'-fe 

««*J:!l*f<t5iii5t?t5. 0fM©4§^(c y y 
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7*— v-^fifii^ Wlft^^ y * co»*.Si-tofi 

i c h h c & mz-Tk * ft 5 ~ t ffi x- 1 5 . 
[0043] fttf fa (;:*$:© y 7*- 5 ^vmamtE-r 

5^M)Hl7^5/^©S*W*«^tt, ^ti^ft© y 7 

*~ 5>-^^2o©gfHfc-fe^<u-^-/y 7*-- ^ 

HfcK:J:t>J&fc;**x, lolir;- K^dffiLfc-fcv-^ 

*-/y 7*— r-*tt*jifeoji«»-ca{w 

K i y 7 * — v-S t S:3li!S1-5SJS*^ i 

«u &£t«»m^©^ft^ft©y 7*—-7-mfrb<D 

[0 0 4 4] Jt^tife^^^uffli 5&af©y 7* 

^ft*^K©^^ft(c i o T XfcMSHStffrffcfc J: o T 
#e>itfc3^#*Xttra-© J; 5 &^{bfciiff?#if?a>e> 
7K^©Mjf©fc*©^©^y 7*"ASJ£©^JS© 
fc&y 7*-ASrticfcvvr-teffl-T?£3, tfy^fitf 

[0 0 4 5] *Hi-c^Sii-CV^5J:5te, 
)£^7St>^i4, s«ttjtr^=*-^K5 o*»6 y 

7*-A^iC#t^$tL, ^ffl!)7*-ASrt©y7i~ 
A«jBE©±tr«jfi U mmfcv-*--* F 2 4 rttC 
»lcaii$tL?)*©±^^^©7K^%Sr«*5o r 
©^tOo^T, ^©»#t^=*-^ KSriiii-fS 

w©zK^a(4^©«m©#i-f 0 s o-csiAe,^5o 
[0 0 4 6] ^mm^x-oxmrn^m^o^mMmm 

btitcTkmmn&z ©*** * ? * ©«:»ot^ 
©Bfl-«i&-7=-*-^ K^sftL*^ &•£© y 7*-a 



££fF^-f So tfflWtWA^toy 7t-AS 

©^gfii, i^Bi^sm«Ktj;o-caf©y 7^— a 

tt, ±1© £ 5 5-10 ©Igftf 7 h t 
^^^©^fe^tifc^^W^ffi-i-SfcfeicR^ 

[0 0 4 7] y 7*- A^©&fflfi, S2t^$^5J: 

ntifi,. ±mKW,mLitjj8zbmM<DjjfeX'V y*- 

* — /v K© it 5 S© © © ffifb C±o T ISISH ft-fe 

- h 7 u— hsag^iiffl-c't § 0 imm t £ s h% y 7 

JMLt^OiyKT'V-h (end plate) 

[0 0 4 8] m»^/mmRi?/x\*mm=H'??-9 

Ot/^-^7i/- h©7 7- Kffi©^©&^©^- 
hvs*-^ KiW/^-^/u- h©H 

^-©«sfisi-efc5S7^ft>, "tz>mMwtmftfa<omji 
\zte^xz<Dn,m&mz.xi%xfz>wM='i'? ?-tm\c 

£t#^-&ftftV^^K:^T*©«fcfCi^©*^ 

^7u- h©~7-/HiW B 1(cm^©'7niy h><- 
/vas^fcLTv-cbfiv^ $ib(-y 7*-A^ji±3zg© 

[0 0 4 9] *^K©, rta^^t-7-*-^KS(i 
^o-cv^«?fiiSr^ffl1-2.t, X||©^5i:-c^ic*3v^ 
■C, ■7 1 -7©^SttJ:o-cm*W©IESI 

^T-aKLTV^SPBW^lCT-feSo iifcK^-Y^-©iS 
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[oo5o] *%w<Dnm,&Vi33 i nmrnx t>vt <o%\\ 
m4^xnmm^mh^it^<DM^(o^m\cxox 

[0 0 5 1 ] fr^ro^*H*i^*3V^*fl^^— 

««riiaPT?* Sit #9! 5 . 

[Hi] 




[Hi] H 1 !4s #3PJi© 1 ll»I«i^5^»S*© 

[12] H2i4, #»K©lSIM^l;:t£5^«}fc* 
^ „ ^ ©^-^a =. y h ©£#*«liaT?;fc 3. 
[13113ft, **W©l*lfiffi«^5rtSl5y 7* 

[H 4 ] ^SSHUift 5 K£+#K:Rttfc W 

jEffilHT<fo3„ 

2 0 S«pg 
2 6 7V— K 

2 9 7/-K*«# 

4 0 U-^—tV— h 

3 0,31 JL 

2 8 #y-K#Mft 
2 7 *y-K 

[02] 
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[a 3] 




[¥fe*IE 1 ] 

«t^v-^-siax, -fev^-yHg^ry-F 
stfaffi £ ter y - f t IS ic r y - F§ SrffM-f 5 £ * 
ic-fe/-? i/-^ -«©S*J-«J©* y- K*tiR)ffi £ RSMMi* 

t*y- F£ ^rBfig-J- 6 R-fc / < u— 9 A^J* 
19 iRTy-K^ttTO^ft^S^WPt^fragii 



v ^*fiS§© *s £ ^-T 5 £ 5 ic&ft-f 5 ¥ & ftJH ffl y ^ y 

0W*/< w-y -«tt#* SiccoM^iJ Lfc£?L«tfr U 
ft^TK«»K©iB 1 -f J"?*fll©«£S51-3 J: 5 CM 
HS«VCjHE*fl=TT«iKl 1 -T py 

f. r*jiitE-7=-*^ Fya-.. ;/ ^ 

^-/Hfit^Kii L-aJHr^ u-y H£©-1j©gj_k© 
Ftl^T /- F'£>»RflicW//-^ig 
jl£^X.3a*i\ Xl)!Sl4-7=^K!?x? hy-;v 

R-^s*/!' F©fitM* y- F^t©Ki-^-yy> h 

tkXfvt <¥ ©=g-a.= v hMFJrmm.~-(DR-Cf y h 
\H % -?--7bJV K 'y-A^fh. k kj- -X. 6 ; Z k t-i-Z, 
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!-ffi«©«»mm*yyy„ 

[tf*S3] »f*m*y^«©«)}£-fto-C. ^ 

ft^ftas 2ow^'w y-/y ?-mc i. *)J&m 

© 1 oicMS-f Sir/^-yHg©* V- K*f|R]B5©^ 
;R2oro^k-?-/!J*- ^-Stt-fcft 

^©ii^&^T^g-g-^ftTy *— t-s, MS-? 
©ffid^fey *"-&^<D&]&xxRvx'?—j*<r>M 

^^©iSii^-^x.5*tSr^ffiLr*3 9 s ^fti^fcoT 
* 2 iCfB«©»f«?l!l* * y 

— ^-ffi^o. oio~»o. o 5 o^fyfffffl^u 
^apiAns-e* s , w*ii 3 icta«©»sm^ y y 

[ff*«5] -fe^^-^-K©-*©ffi±©¥fe^ 
-S©-?:©ftll^©ffilc*3V^Ttt^-fe^l/-^-«©-?:© 

[fS*«6] y-ffi©-;if©ffi±©S£^= 

i. 5 v- y-ffi©y° uxtoXMVtm* bi& *> . 

y -ffi © © AS* © K !^ @ £ £ ft fc 5£ft -v = * K 7 ^ 

5 , mmm i [cmmoti&nnM* y y y „ 
im&m 7 ] y 5 1 oflottsi 

Sil^-y h^^SgpoFflCKa^ft-CVS, if* 

« 3 tciaaro«m«?ifc^ y y z a 

[W*JS8l ir^W-yHgaW^O. 0 10~» 

0. 0 5 o^^tD-yu^mx^mmx'h^. m^mi 
1 m 9 1 9 ^ y h v—^©*!^ i / 4 ~» 3 / 



as - y & 5 # j; t> mm. * ft/c^s -c**s 

Xtt*?yK3ivC^5, If #S 1 CEifflMtl^ 

nmm 1 1 ] e*«wsinw *>m#/m#mm 
[»#* 1 2 ] wMiasr/i'* y &jr#-#*- hfr 
[tt*qii 3] hx-y&o^ v 

Vy? x-r~--fcomX'Mfmm* 9yt i^ffi^SftT 
21cfB«©K»m^yyy o 

M*8 14] r y- KJfctf* y- F^fHtM^y 

•>y©jailg:g|5M**^M&LT^S, ff*f 1£!E*£ 
©*P*tt?l!L*y s/y„ 

15] r y - b'Rtw y- k©4>& < 1 t>- 

% t u-y -* t ©M tft«^B^|Bffl $ ftT v ^ 

5, 1 4 i^.E.isms^ffliiii^y y 
ia*«i6i &m,mms*mwtkx*vf<Dmn 

^y y y 0 

[ft*Jl 17] ¥E,4UI?iyh /H»igAS-fe/< 
y-S©J!H^;#:irbfco-C, Sir^u—y-K© 
#ffifc^T««&tf**8B©'>fc < t t>-^©ifi 1 
-Y^^*«©*ii:^1-5j;5icMaL-r, S?t!l©ae* 

-c^s, f»*^i 6icmm.<DMnm,ftix* y? Q 

[ft*3S 1 8 ] B8?jC, ry-K * y- k, 
m^^^xmmRvmmmu^pt£ < 1 1-*-©^ 1 4 

ffi l y^*«©-v=*^ K y^ y h 'y-^mm LX 

W*jsi 6ttB«©»4«ii!i^yyy 0 
[»*3S 1 9 ] TV- KJfctf* v ~ Wfl* y 

y ©[iggi&as^* -ese u ; utr y - Kxtm* y 

ft. Rftmft*Wjm«ft^^y^©R^B 
-«©#BJ{c*3VNTM«®SVM*mS*©^*< 1 1, 

-^©*5 1 ^ y^*«©n t m-rz> <t 5 lt «m 
©m«5^#tt?#s^ i -r ^*n©jiffl y^ y h 
&j&£iyc*3<5 ; ^L-cf^«#K. ttry-K\ ^*y 

ML-tzgHZftU ^-tr/<u-y-fei©^l|j;, 

< fc i ^ >-f-*si©ist»-r« i 5 i-sit-r 

5 ¥ b =*>uK9xyh ->-/P«5t i 5 IS *) ffl 
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y h i/~-;v*fetfL I/O 3 lc!2«©M-«* 

fjyWft^- y b HJWtm* * y * T? 

xim-t?^ y bfc???L*^r 

~*©ffi±©-fi©^=.*^ Kt r y - vm.t ©w Km 
h ^/u«5tSrjfii LTR-fe^ U— * -*©ffc#©iB± 



•J, ^ftJcioTM-m^yy*©^^ l-W 
df->yV h*^©55ik/j;rtSp-7=*/P KWtAW 

T-irvyy— „ 

2 l ] * *tgf^!is»S-e & 5 , ft Jftil 2 o 

0 10-ftO. 0 5 04^f-(Dm^X\ fr^mi/4~ 
ms/44>?-<DmX'hZ>. !»5j£JS2 0\ztiM<Di-7T 

[i*52 3] MiI#ry-FM*y-K®'> 

o tE«ccDf-7'r-fe^y y — „ 

[IS*3S 2 4 J *«gjS^S»+*?t!l-X y y y (OiKlHSfl 

y- 



ry y*^*H>f y/-f*H60067, - 

K 5500 



ry y *-&*h^ ^t=v r-*-*H46322, ^ 

-fy^K, ^-^--^by-h 3223 

r y y #-g-*H^ y y ^#160402, /^-? 

-f 7-=/H?i-X • r^a- 3644 
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